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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell power 
generator which is optimum as portable power source 
with no auxiliary unit such as a separator and feed of 

fluid required. H 
SOLUTION: An anode oxidizing a fuel and a cathode 
reducing oxygen are formed through an electrolyte 
membrane, and liquid is used as fuel, wherein a plurality 
of single cells which include one or more air holes on a 
wall face of a fuel container 1, and the electrolyte 
membrane, the anode and the cathode on the wall face 
of the fuel container are mounted, and each single cell is 
electrically connected. 
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< £ t> 1 otottifiitiliiictnw* 
1 ] *y — /\s&m4kirZ>T /- KirBfcSf 

[ff*rll 2] ^/-^Ifbt67y- K£»* 
**»i:i-5*»«»^*3|B|-**^>*< Hio^ 

i^W (c|6If b $ tiitM® 77-KfcJ: 
tm*Jl£*ri-a;a y- K3&»e>*ritSixfc*««lS:** 

3] * * / —/is&mik-rzT ; — h* tmm 

y- K^&«AdtL^4l«tt«r1Mk 

x*mm is tix v ^ a «t o is®3-r 5 ^ t 

[0001] 

tt^Six, ^ y~ K-C»*3ftsa5£**x5j||S»«ft«*SS 
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im&n&m] ft^s^&w<^#{cj;o-c, mm 
if^/hs^$tt, ss«ffl«rH«»i: L-c«L*jc#a^it 

[0 0 0 3] 0 Lfc»*ffl«^««li-fc«tttC 

bN i /C dM, N i JEKteL i -f^V 

[0 0 0 4] L*»L4s5Sfe, ~&®ffilf3:— JEfiOffl^ffi 

[0 0 0 5] r 3 Lfc*Bltc«"j6-t-5fc<ot Lt«M 

o«t 5*3fc*0>fcfcK:— «F*»<o»f^Srf*ih"t-Si:5 5 30 
[0 0 0 6] C(7)J: ^^SW^^T:^— 7nn^7— tJ?> 

(PEFC : Polymer Electrolyte 
Fuel Cell) (2, tiJ^^it^ £ Lt^P 6 ft 

[0 0 0 7] r<oJB»«»«rJ;9/ha<b-*-6^«)^, 0fl 
X.fi\ W9-2 2 3 5 0 m-'£mZ7jk$lKZ£? 

t$*^w«#PRwrti^^ffi(c7 y- K*5J:IM> 40 

[0 0 0 8 ] I(7)->^fAT*(iW^^^^J 

flgjWHr w «> ic * to ffii" 3 if **«St^ # 
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[0009] mn<n#m=*/)s*?--iSBm&±i'fz\a*m 

(HR»«:fflv^^i, «SHsf^^»]^if«r««i*cttJte-r 

Lfct>ff>£ LTfi, ffl2 0 0 0-2 6 8 8 3 5^ ^ 
H2 0 0 0- 2 6 8 8 3 6f^*i:, y^y — /U<t7k£ 
«»ti--5itt«»>^y-/U«»«» (DM F C : Dir 
ect Methanol Fuel Cell) fclfikM & tlX \< ^ Z> „ 

[ooio] -<nmmmw:i-±, 
muuft-rsj; 9icry- k*eu Hie. BflciK^ 
[ooii] mmte*\*mz&fik-tz>* y— k^^®-co 

«CW»«w*T?-fe *fimMlo^^p a p £ 

&gi: L^tcHWTfe^o 
[0 0 12] Lt^U DMFCfl <|ffif#K>tti^«IEdS 

¥ffi«ftSfc(9 o. 3~o. 4 vxhztztb, mmmm^- 
mmte if a* ^ £ -r 5 mm aws-r s *c 

[0013] ^(Dm&mmmnommmmnitm 

[0014] 

t5SC*«t5:t4<, w£fc J: o 

[0 0 15] £fc, mfe<7>m>J±$:'&Z>frft^T s — h\ 
«*a»«att*ofc-fc'< i^-* ItMtS: ir 

tetter, -tr^u— ^Sr&Si: L ^ v > /hW.<?)j$ i MM ?fe T' 

ry - K-eKfb^rtLfc^^Sr«»»»^e>#tti-rstti 

[0 0 16] 
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[0017] M^ktsry- K£ifc*S:»5£i-a 
5«»*ft*«is«^*5v^T, «»**^Mica«WFL 
7y-K*Jtw y- K**-rs**tt**«as#u 

[0018] K**»«:«tt*i-r5#«4:^9 ^ h*-^ 10 
[0 0 19] gf5f««3d 5 Jttt»/hS<, iKv^mJE 

[0 0 2 0] ^M^**^ ^ h^-^i IT 20 

[0 0 2 1 ] tt**»#»<a*«©K38«»&* 

[ 0 0 2 2] *»WJC«fc-5*S»«»^e>ft5«*S:-»: 

«fc o T jg JHW I:ttfflt5:^mii46 8 
[0 0 2 3] 40 

*ffl^T»»clBi*i-a« nil, *5g^<^«jSi"SrS 
[0 0 2 4] mtmm 1 O^Kffilctt«ffi35S*ft*ttco*R 

[ 0 0 2 5] *R»«»3S#»2(75*ffitc:fi, 
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[0 0 2 6] M»« i (OF^^®(c(i, m^fb^Wic^F 

ii:?ijtafewoa*-fr"c*ji«L^ ^m^e^^-^tti^T 

y- K*5j:tf* y- KW*S»«»»^6 fcRltt*i< 0 
[0 0 2 7] l|Mtfettl9 2 iC^-T J; 9 [C, ^#>@ffc(7;>® 
H?fH2 1 oOpEfffitCT/ — KH 2 2*5«fctf;& y— KB 2 

3 U m«Pft*/«««*<* (ME A ; Mem 
brane Electrode Assembly) ^rff^/S L T jo < 0 

H 3 M*H-«fc 5 ^iM^3«fel»wi^ffli\ Jj&ftWb 
lc+#ft|flB:R*a, *flJt»fcL<tt;*y y httwffi 

iit5MW)7/- KflH — = * 

4 t 6 y- K*m^7^{lxT^>5o 
[0 0 2 8] Z<D%y- KJfc»E7Wj(R»«ftJC«i-S 

[0 0 2 9] i!M7L 1 5 fS, aiftV Sit* ^flf*)*-* 

15(1 si 4 (b) jc^-t-»ffi«awj;5j^ ^smrn 

[0 0 3 0] jjR3|s|.«?fel6«SIH^ffla:T Jill 5 tc^-T J: 

J«»*»W«»«»i6#ajJC^^-$rs/ hi 0, M 

EA9, W 7 M0, ffl*i:*fi!c-r-5*<Z5«:»** 
r, a«7Ltt*7Li 9«rWr5Mt»*tta£C8«rNKfl. 

y- K«>f ^^ — =i*^ ^ t»*L-C««Wfc««S 
j*^S4:»*»3SSJ±I**T-l 6tLTaa*tt6. 
[0 0 3 1] «K^«tt««ttK^H)(cS^:Q. HI 4 
(b) tc^Lfc^»ffi^?L^^^t/ci§M?Ll 5(Di^ 

L, ::/j^i«fi y * ; —;\>i£mWLt*% 

y ^y-/U7K««*s*auTTy- K*cS««jjcflt»s 
±e icjst s n^^sffefc: ^±ff b ^± 
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Vf htlXT y — KWfeJgttJC#»*;h,3w£lCfc5. 

[0 0 3 2 ] &1&Wfa<nj3 y- KttlWBJR, #?LK£>5 
^fi^!) y h±OKiiTL, K««tE£#y- Kit 

[0 0 3 3] ^J(D^®^l^m^cO^|t^[lj 6 
-To il^?L l 5 ?rf ^Ig^iwiM 

[0034] mm^mvxr y- k«i, bp^. 
Hki) 

CH 3 OH + H,0 -> CO. + 6H 

y-K«(c#»u #y- Km«±-effi«+^fett*L 

[ft 2] 

6H' + 3/20, + 6e" -> 3H ; 

«ot, J8««cfl£5±fb*Ki6tt (3) 5tic**i-j:3 
[ft 3] 

CH 3 OH+3/20 : -> CO, + 

«^«*i:ft5ftw«**«*satfix5. tot, mm 
[0038] msfeom^ms^Sfimstt^, m®« 

[0 0 3 9] i S«S»«»3g«SSKSr«rt-t-5 40 

[0 0 4 0] ;feft#<7>»Jftte, *ftfk*ttfC^Stt-C*t 
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[0 0 3 5] ^^tcJ:S^Mm^Sf^ 

~?zft^xmmmmtsftz>m&zkb-f. mmt+& 

XtbZtzbblc ttfflttSPWfll £R ** 5 & JM* * V \, *:<7>7t 

[0036] * ? ;-;\s7kmm*mmki-%m*mmx 
[0037] ry- K«««-cttttl&Sixfc-?«^y— /W' 

' + 6 e* (1) 

xzitmm#xtnm±.<on*t& (2) tetots 

.O ■•■ (2) 

3 H 2 O " (3) 

[0 0 4 1 ] «»«*3t«ptt:rt»tt, J: IfH 

£<fci\, 0dx.tf, #7*. T/u^^h, *>y#T/u^, 

mm&*mmt£ if < , y ^ y -/u^k^?s 

[0 0 4 2] $B«»4r*J*i-S7V- KftfeUtt LTIt 
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m&titum 3 <oj£&&WiM i,tztikm&m t ^ 

[0 0 4 3] ffi»WBItcttPfi^6«j"Ctt/«cv^*S7K5R>r 
7 p n * - # y ^ ^/U7 * ^!)/^7oo^ 10 

^ ^^^^7 * ^BMflJIB* if left* ^ti^^^7 it > 
tt^7/^^y^^7ty k i/;77SI^!)^ 

^^-^a, tfV tvi^— tvutwu^* yi, #y^ 

-r/i/x-f^hyi, ^^ftiicDj^^TK^^^y -^^ 

[0 0 4 4] wiX^60mft?Kl^T^ * 7 — /KDagigtt^ 

v^W»-cfcf9, -«K«»«ft*9 o°CJ^To?^T*ii 20 

<< *><y**r^wt, ^^yyf>i ( ^y^hyy 
■ft, ^y^K!) >»ft^7K*>r^-^*«tt«i«i«*, 

[0045] v^-fttfcurt**^ 3j-^e*tt*si«< > 

[0 0 4 6] ±IBLfc*jftfflw|W±m<!MtBltt, 

otlttt, «tttt«l^ffMtt«r 
[0 0 4 7] «*KBt^«S»a8attS:ffi;«1-Sfc 

[0 0 4 8] *«»«r«rti-53S«»f4, ±IEtcft;b6 
S#7L«fM-axS, 50 
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ftiz. 1 0-5 0 /i m(7)-^I^:l^LTli^Wt 

© r y— KlMiM*^** u^^^cy-^w 
£T y- K«ffitc« LT^J^SfRic, JUff^mcoif:^^ 

2 0-5 0 ^mt^5J: 9tca*-T<5Xg, 

L/c^C0^r^^Kii(7)_h(c 10-50// m(/)-^l| 

bm^ it, # y- Km^®{-^-r 

»»i««B#f4# y- Kffi««t <9 < t V , #x>5r 

[0 0 4 9] t#btbfc^m^^^7 y- K«4£*JB«# 

[0 0 5 0] ^ScH^Sajg-r^iC^fcoT, MtK 

^y^ h 7 uy»tt^ ^^Mt^- 

[0 0 5 1 ] V>-rtbiCLTt>*B?fe^Sff*®tCTy 

[0 0 5 2] * y- K^MtS^lc^ y- K* 
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[0 0 5 3] *«W<z>jBBT«>*«fW»3|5|-**S:, -7=7 
yf>^HT^TO:7y-K, till, # 

[0 0 5 4] ^ 

[0 0 5 5] £fc, jffltE0>»£ «fc 9 t>«S»«*<DjH«S: 

[0 0 5 6] #c(c, *36W*rSMS««c:K<5SttWi-So 

[0 0 5 7] [Jt«« 1] H7f*. t£^COlfti£(cS^ 

t%mm*m7 (a) m^©^^^®^ 

7 (b) tc^U ■ttaM*dc«rH8(c. -ir/utf;/^- 
wM^9[^ »t«H8SriJi|T2ai«U ^4 

(a) It, 

t^tMi^iio (b) ic^i- 0 

[0 0 5 8] -fe^U™* 8 1 fl, 16 mmiplx 33 mm 

— * 8 1 COl£gtflC{i 1 0 mmffiX 4 mmI^)W7^ 
7*yuK8 2*SRJt6tl, ID 7 (a) M/^-^IWr 40 
ffiit*^8 4 C^f i; 9 td, 1 mmijJgX 0. 8 mm^ 
$ X 2 3mmf^ft 1 mmW]|«T'«j£L V 5 4 

[0 0 5 9] — ;5\ 0 7 (b) ir-fc^U'— ^«*BBH8 

1 mmix 1 . 4 mm$l£ X 1 6 mmg^OO 
i^lmm»Mlity7'a5 5 4 (?) &Mf£l,X 

■tstis- $ 2 i<o«ffi*Sl»cifc{t:*Jfifcj(&i«S:ls;»-tfc 0 
[0 0 6 0] r y - KUte, ^^{^Kcs^/^r^ so 
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* -kWjjR^ita 5 1/1 60 * ^^Aafe^F-Sr 

5 0 w t %#*fi»Lfc«jK»*i:, 3 0wt%^-7 
P D*-jKy^/l/7ty» (Sp°p^ : N a f i o n 1 1 
7, Du P o n ttt») mffiW*. '<4 LT*/ 

7*P/V-/^2 0:4 0:4 0 (fifflit) <£>^jg 

!8) o^7y-^»SL, y — ^EPWJfe-c#y s 

K7^/UA±(Cjf[^^2 0 u m(D^KKm^f&\^tZo 
[0 0 6 1 ] K«fi, J^^fe^-btC 3 0 w t %G0 

y -yWJ&t^y^ ^ K^^yu^±^j?^^j2 5 /* m 

[0 0 6 2] C 9 LTBMSLrtiT 7- K#*LJtBt*5 «fc 

K#TLJtl»«r. f^'tll 0mm^X2 0mmS 
SWBilt, r y- K**5J:t«jy— KJBi Lfco 

[0 0 6 3] ^tC, liSi^ LT 1 6mmfSX 3 3m 
mg£ X50/1 mJ?^(7)^^^^^ 117 (C^^^^/U 

KHHFLW8 6 £Rttfc e 

[0 0 6 4] 7/- KJf^ffifC, 5li%Wt7>fty 
1 1 7 r/u^- /UTK^ffi CtK : -f V/p/V-^ : y /u 
v^P^V-yUji^ 0:4 0:4 0 (fiftlt) WjiS^ 
:Fluka Chemika tfcSi) 0 . 5 m 

7^y— KB*ffi*c 5fiS%OHufE*^7-f^-> 1 1 7T/U 

a-/u**««r«io. 5 m ia»s*t», mmmmc 

mzm&LtzT y- KJB tMftSJ: 5tc*frU »lk 
g^t^Dx.TSOt, 3l*WIftfl|-rSwi:(cJ:o 
t, MEA9«ri8Lfc. 
[0 0 6 5] &V^T% -ir/^U— ^ 8 1 £ |U C^-Y XT% 
KIBTLSB 8 6 <t^m^^?L^8 5 SrRttfc* 
^2 5 0iu mco^yxf uyri/7^L — h^^^^^- 
92^ J?^4 0 0 /i m^^^-^W^K^-X^ y M0 

[0 0 6 6 ] J^tC, K*»**C«rt«tOa*-C?4 0 w t 

(v^^av (^^fS^) r-V^^^-^a^D 

-l : ^^yilffl «r«B*D f ^ 

fcofcfcK)*, J?^^I3 5 Ojum, ffilS*8 7%Wj^* 
L, 2 7 0°C, 3WMLt^i^- 

hwtifco #p>ixfc^— h*wna^>MEA<o«is-9- 

[0 0 6 7] jfclC, -ts<ls— ? 8 1 W*83|sfffiffljgjpjffiii^ 

[ 0 0 6 8] mb(7)^D a p^[il8^7r:i- c t ^(dir/^U — 
^81, ±tf*T5, 7-f*7— 9 2, iS^^Ty MO, M 
EA9, fc^Sl 1, ^-7—9 2, ir^<U-^8 1W 
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. ^^-=2— /UttK) -C^lf^UfcSUS 3 1 6S^C0^/l- 
y~10 5£^LT, Wh>;DuP 
on tag*) CDMtttf-^V K 1 7 "CHI 1 0 (a) {Z^k~f 

[0 0 6 9] mM®& 1 f*»Jf 1 0 3 

fc^D \fU>U<n9Vl&Z 3 mmiS^ x 8 5mml^ 
X 6 SmmtSCOi^-TXT^RlMJ?^ 2 mmW^CO^f^lL 10 

[0 0 7 0] 110 (b) Ki^rj; jJMSKS»l<0 
f*»tfiB4 (a) id^L^«igi:lRl«^#TLK^y 

5 1 £«*?Ll 5 t LT{f ;L, » 

2o<z>a»«»ttiai o (b) ^r«t5ft«irt\ mm 

0 3 **frfrU HO (a) KL^-«fc 9 ft 

[0 0 7 1 ] ±fE«ffiif*, «Ete3 3 mmjii£ X 120m 
m^£ X 6 5 mm«GOfc<7}T'3§BWffi?*ri s ilfo2 c m" , 

M^i5 0mi«^»i^5o m&ums 

O^T'&ffimMO. 2 A<Z)H#5. 7 V<D®J££:^U -fe'* 
Mtc\ >T^mL^^^|i^Lfc^mEE^l 1. 

r :/£fflWc^*c 12^)9. 2W/ l -cfcofco 
[0 0 7 2] jjRVH£#f;i i o w t %^ ^ y — /u***R«r 
15 0ml Ml, i^M^r >-^rf£ffl U SMEffifi 5 0 
°C, ^^m^cO. 2A-eiKLfci:l5, 1. 

t lot, 1 0 w t — /u**«*R»Sr?6*L 

4 lWh/1 Xfoitz 0 

[0073] r<z>«S«-«*JB«36«»4, fcSflfl&TSBco 

[0074] mMM i] mi i ic&nMmz&zM 

EAcomit^^-To MEAf47y-Ki2 2t*y-K 
123 2 l ^MoBKfift 3 J: 5 WBKWJiBSr 

[0075] ry-Kln, Riis*ln6^f^ 

*5 0wt%j>ftfi«fLt(S«»*t l 3 0wt%^- 50 
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77PP*-/J?y^7t>» (^^^^">1 1 7) t 

^ y^cr^y— ,u : y /W-^yU^ n s< y — /W-T&Sfifiifc-? 2 
0:4 0: 4 0^») 7 y — U 

[0 0 7 6] 1J V— Kg ft. g$*fiflc±(C 3 0 w t %CD 

xik/T^^— ^a*j6«c^^7 y— ^^y— ^si 
g!ifer-«s«i2 5 nm<o^nKm\cmf&Ltz 0 

[0 0 7 7] ±IB<7)T/- K*7LKK*5J:t^*y— K# 
TLRli^r, -tilf 1 0 mmfi X 2 0 m mg § icgjffl L 
TT 7 — KJf 2 2*3^^^ y— KJf 2 3 t LfCo IP ^ 5 

0 m (7)^:7^ Oris 1 1 7fffi¥lWK2 OmmipSX 3 0m 

V 1 1 7 T/l^ — ;l-7km*<& (7k : >T y^n^V-^ : J 
yu-v-ylx^py^y — 0:4 0:4 0 <T>m& 

:Fluka Chemika *±JJ) ^0.5 

miaas*fc«, amiBiHw^L^ikgw 

ffimztox-xs o°c, 3«pBft*-*-So 

[0 0 7 8] ^C, ^y-KIMC5lf%C)t7^ 
117 T/U=i— /UtK^^R (Fluka Chemi 
k a*±M) ^0.5ml jK8£-frfc», ffe 

U ^lkg^I^MTSOt, 3 0|^iL, M 

[0079] K*»*^*rt«^m*-e4 0 w t 
% £ * 5 J: 5 fc»**J# yrh77DDxfu yj^tf 
<E>7M£#«f8 (r7Pyr>f^^- 5^3 ^D- 1 : 
^-yitS) SrSSAD, ?M«L/c-<-* hSr, J¥£^3 5 
0/im, ffi»*8 7%^R*«IBI»#±<0>tffit-ffSft 
2 0//m£ft5J;5lC^mu *St?ft*«, 270 
°C, 3«P!H«filcL"C«*^- h«r»fifcLfc, nbthtzis 

[0 0 8 0] «S»*«^«ffi^, MEA75»e>*S 

tai 3*m\<^xmmirz> 0 

[0 0 8 1 ] ^JF^6 Smmfex 1 3 5mmf ^ X 2 5m 

mmz xmmm s 2 mmo{iiM 1 

(DrtiiEtCfiJ?^ 5mm. »8 5%(D^7^11-7 

[0 0 8 2] <S3H-Sf»l^«ffi^tt, 2 1 mm^SX 3 

1 mmg^ X 0. 5 mm^ ^ (nmMMftLB^U 2 ^:_hT 
-tn-Ptt l 8 <BKitfc e **SJ|s|'««l3S*Sl5 2 cor / - K 
SteaJt^fi 1 mmipfX 1 0 mmf $C0^ D^h^l mm 

[0 0 8 3] ^!ls/ hO^ffitCfi, »«i"5«S»«*W 
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(a) ^m«««tt^«ft»lB«C«:«x.^aft7Ll 5 

[0 0 8 4] &tc, IIKtt*ttH£tt8tt« ifMU 
I^USEK^b^^K^ff* 2. 0mm(DST\ 

y- KKSrsffifcl*«»**wJS*» 2 lets: 

tfibtlfc* y >y h tHXi-S^rfilf- 1. 0 mm^IX 2 0 
««l@^«8JCfi, -tw^y y h«i:RI«<7>»tt-CI»« 10 

[0 0 8 5] roWt^(lfjf£LtME A 9 
6i:^f:ot, ME A 9 WMi^v'^ffl^^^ 7 h 1 
0 tELfet w«:«ft««8»»2 i:El ^co#y 

#y— K«a>E«c, i^£>. Et*lifc*y-K*M7 

tt, #y— Kti»»byt«s»«*(7>r y — Ka»e>a>>r > 20 

= 4 fc*««WK«M«U #m»£r«:?Ufc:» 
£11 l 2\c^-r o 

[0 0 8 6] mmi l 5 Sr*i-6«S»*» l fete, 

i/na8iaotiT®3 efsico^m^i 3^sg* 

Six, ffl^iS^i 6asRttb*xT^5 0 :HtWl 
*«:jiaSLfc«S»S»<Z5ia«7Ll 5(7)— oa>fb, lOw 
t %</);* *y-/Mc»ffil 2*r«»t L-CSSrtJcftA 30 
i"-5 0 rtoJS&^W&tt* SEB&6 5 mm^gx 1 3 5 mmg 
£x 2 9mmliSWt,Wt\ 1 5 0m 

lT'fco^o il^iliriffil2cm 2 , 3 6 

[0 0 8 7] C<Dj(S»««UB«S*«*fflft5 Ot:, Affi 
m^2 0 0 m A L 1 1 C 5ttl ASEli 1 2. 2 V 

-c-fcofco 1 ow t %ooy ? /-/i-Tkmm&itm^rfi 

9.6W/K\ «»y 40 

&m&m5 owh/i x-fcofco 

[0 0 8 8] £fc, r<Oil(E*{c58«ig«t5S*a!<E, 

[0 0 8 9] r <D X 0 JC«*H»»*»«.«!ffijC, 
lc£oT\ -t^u— ^^LT9Ht5r 12V 
y - K««:«»:ilS»»±lf »-ciR»*»rt try-Kt 50 
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SSttS-fr, *y— K*stt»H4r*LT^*^»S4xSC: 

[0090] w^^sgois^ffi^iaasn/cscffi 

[0 0 9 1 ] Ufc(R«2) t^l/-^trfflV^ft«Ea 

^iMtmigt^ii 4^ffiv>rt^0^-r6o 

ME A, K«feJBttlt««l i:raCW»"CRI^>f 
[WJ — ^WST**m^4ir/utc/^5 J: 9 

[W3 D£ 9 tcir/u^/uy— 1 0 5 CiffAU 7^*^^ 

[0 0 9 2] «S»*«ifi, *yypei/y«oM^ 
3 3 mmrSi £ X 1 6mml^ X 6 5 mm<|(D t>^T*^JH 
2 mmX*&>Z> 0 

[0 0 9 3] H14 tc^-T J; 0 1 OJb®C0 

**«|5{;:ttia4 (a) fc»Lfc«i»*IMII«c, #?LKtf 

[0094] itmt$thtzmmmm2 3t*, itmmitm 

fclE$Uj:flK*a3 3 mm^$ X 8 2 mmJlrS X 1 6 mm^S 
■C»«*ffia3&S|fij 2cm\ ^ft^) 2 0ml <om&&» 
l *H*;tT^S 0 

[0 0 9 5] M&UJg. 5 0 °CT^^mME 0 . 2 A CD&f 0 . 

igSLm^aEiii. 2 6vt-ifeofc 0 mum^A 

w/ir\ il^yr x*flH*fc»^fctt|&5. 8W/ i 

[0 0 9 6] 10wt%^^/-/UM»2 0ml^ 

o. 2 Ax*mfcL£Li§&<omftmE.&m i. 2 6 v-e, m 
w t%y ^y— 

il^yr V4rfflvvfc»a\ 29Wh/l 
[0 0 9 7] :«5N-iiIgglij:, «/Bm?fiiT*fl5^ 

[0098] csiitw 2 ] ^Ute^jtc j: 5 y ^ y 
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mi sic, mwmm<n&mj?m(otitm&mi etc^-n 
me A<Dmmm&nmm 1 tmsmcxm-efr^ti. 3 

OmmiHx 5 Ommf ^CO^ii^ S K ~7 4 /\sAs±{C y f% 

3 0 w t — #^7*^8 

^y — /lofcm&ttzX* 2 0:4 0:4 0 (^iS^SiK) 7^<b 

[0 0 9 9] K#7LKJBf-tt, i^lRfi«s:±tC 3 0 

U y -yBlglJfe-C3 OmmffiX 5 0mmS$O/f 

y-T ^ K7-T7Ui>>jLfcIJ*Sft2 9 0 

°C, 3B*Ffl&«L*: 0 
[oioo] ±m<D7S— K#TLKBI*5J:t/*y— K# 

JimWk&tth^ftl 10X10 mmt^f Xtd^Om It T / 20 

-Ki*5J;^y-KiiLfc 0 l»SWi7 9 0 g/ 

e q t'2 8mm^X 5 6 mmg^ Xjf^SO/inKD^/U 

[oioi] fljfctc, ry- Ki8ttw^i^5ti 

%(7)^^^^-^l 1 7 (F 1 u k a 

Ch em i k attK) £^0. 5m 1 

[0102] ^V— KH*ffi«C5fi*%(7)-^7>f 30 

^^l 1 7 7^3- /^tK^^^t, &J0. 5 m 1 ?fig£-tt 

M»X.T8 0°C ( 3^«ITMEA^1SL 
[0103] Jj&^S l te, 016 {c^i- J: 9 

2 2 mmiX 7 9mmg£x 2 3mmil^T'2 mmMJ? 

5 tCl^-T «fc 9 IZBM^$S 1 W±T^ffi(Cfi, 1 6 mm*I 
X 1 6mmfi£x0. 5 mmi^WlSSigf f|J2 ^ 40 
^n^X4®t£tf*: 0 KAtftSftt2^E|]^l 0 
mm|x 1 0 mmf ^C7)^(: x 1 mm^Ix 1 Omml 

swisssi rt squirt- 5* y ^ h^te^?L3 t l 
[0104] r^as»»2^a5Jcry — K«-f i^^ — 

3*^4HT, t«*tt«jBES:-f 
«5tU *e>JC-tWrt»«rffl|»*3SSiB8 5%aftjcft 50 
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5 J: 5 ^«ai«:** L l(*Hft*i 1 8 £13; 
ttfc, «M»i(0±TiEIH»*:tt, HI 4 (a) fc^L 
fc*itOOrt^2mmOi§M7Ll 5 2r8fHlS:ttfCo 

[0105] «&**««if? $ £ tezmmmmmTzm s 

Ji, 116 tCT^-fcfc 2 mmfSX 7 9 mrng^ X 1 

!J y hi: (iiE^-t"^^"rp]^ 1 mmijigx 1 0 mmf $(7)^ 
y * h«r»W\ *0 4PP»Ctta*?LSg»qfLl 9&St* 

[0106] m&'t&m&m.wiT y — k«i«5>t = 
[0107] *BMnm&m 1 6 fc^-r <t ? i-, 

AjggGDT J— Y9&<DjJ*fry V 1 0, ME A 9, 

* y— KfflJtefiScS i i , uv=f y— k« 

H^S^«»**^ih*«cJ:oTjlS3|5|.*»l IclS^L 
fc. 

[0 10 8] «R«-3e*l«>J:T^»#*tt^ry- K« 

LtlBM^ l 6 t Lfc 0 »foixfe«S3|8|-««i««36«<Z5 
*HF2i±2 2mm|X 7 9mmI^X 2 7 mmlic^ t\ 

i c m 2 CO 4 i£?IJ X 2 3fe*JJIR»*ft^*fiK £ tl 

[0109] 1 (Drnmnnm 20m\X\ Z<V 

2 0 0mAT'l. 3VW[iS^tEW#^tlto *fc, ^ 

W^f-2 om i <di o%y ^y— ^mm^itm^r 

0 OmAt'iitilLfci: 15, 1.3VW 

ttJ**fttt«5. 5W/ 1 -C«S»y y^-^3t 
ji^/U^— a5ftttjf^2 8Wh/l r-foofc 0 

[oi io] ::©«te*fc»«K«*3ettiSte, ^fc 
[01,1 1] C(7)ct 9 *CTRfr«SiH-SS^> 1 0(0^^® 

3 vm&'hmmwnm&n^LT'ZZo zom, ry— k 

*y- K^tt«JiS:*LT^»c»*ix5r T% 

KWSiK^v^* y- K^ffl77 y^ifoasi^^ 

[0 112] Sbl:, «S»»«rtSrfi:«a(Oj|R3|sHa±jf 
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mfr^^te z> mm* t o x t>E*tt««*s ^mx\ m& 

[0 113] CHJEffl 3] "CI*, ^tf^v^ 

[0114] me A^cttJ 5 ^ y — KflJtttkJBtt, H*#J 

W&#2 2 mm*§X 7 9mm5£ X 2 3mmil^T\ J? 10 
£ 0. 3mmCOSUS 3 0 4 m<nBM^%*£:ftM^tz Q 
^^ay t—^ty^^DUH^tltcl 6 mrn^X 16m 

[0 115] J»«-S?fe»#a5 2<0***Ctt x 1 0mm*I 
x 1 Omml^waS^^O. 5 mmfflx 1 0mmg£<7) 

US 3 0 4§^<7)F^1 mmODiltCdFL 1 5 SrKttfco -tb 

[0 116] «S»*»l<0^«ffitt, 
HBfett (7Uy7":Il/-f^-/«) £JJf££ 0. 

[0 117] *R»«»H3etEJc:tt, j«6«2i:l^l«tc, 

2 2 mmiplx 7 9mmf^ X 1 mmf £ <7^S^fb 30 

/u^ffl^r, y- K**^3ffiKJ«*MI 

«l3S*ra52^^ y y h £ iESi"5*T&l^ 1 mm*gx 1 0 
mmftS^yyhtRH *<BlHI»KlH:«iWL 1 5 * 

Kttfco :^ y y h*ffl^T*»i-5«»«Miry- 

K»7M — a*^* 4 £g*jgH-5fc«><7)JfC£ 0. 2 

[0118] mmm 2 1 m c < y y m^ 

% y- K«# y h , *> y- KflltMWi* 40 
Jt^WMTigJf U Kll£;K<7)^£P3rJ?£ 1 0 0 /i m 
coxy y h##wJRite«H4»J!B^*-^tcJ:oX»f+f't 

- MM» J M3«fctf# y- K«*^«r**t*na[M«c«« 
L,X&jjt®^t LfCo 

[0 119] »b*Lfc«»«ft»«J6«W^»fi»2 2 
mmtIX7 9mmf$X2 7mmS$t, IBHtiSflW 5 1 

HIT 1 0%* * y-/U7K^^^^«t Ltyy >v> 50 
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-C**U IKfiS 5 0 tt'lfi Lit I 5 Affif«« 1 
0 0mAt*ai^iEE2. 6 Vfr&btltio 
[0 12 0] MSfl-««(CjKl3 7mlW10%^ 

ML/ct:5, 2. 6 V(7)m^T^4B#^^^L7tm 

^3 5. 5 W/ lt'fcf), M*fty y^-^yb!9 Wfls*^^ 
/U^— «ffifi#^2 2Wh/l T'fcofco 
[0121] ^ 13t3te 

[0122] fcS0tfMIK»#*<0 i o<o^mm 

fc«-J:o-C, Iz^^— **^LT««^5Z£fc< 2. 

%y—b**mmm&ft\*x*i%L{z.yk£tiz>zkx\ 
mmmmtf^** y- K^ffl7 7 x^w»^ 

[0 12 3] **H«-CWt, i^^^^IMIK'M 

[0 12 4] [Uttfll 4) x^^^ifl^lSLf: 

[0 12 5] MEAttlg^W2 OmmtlX 2 5mm 
^^T'^^2 4mm|IX 2 9 m ml $ (O^tcUffi^J 

2tl^«lcLtKffLfc 0 *y- Kl£*»fi2 0 

mmlSX 2 5 mmfi$©M'Cllt«2 <t P«tC^» L 

[0126] WtSS^fli , 2 8 mm, 

^19 0mm, SffO. 3 mmCOy^^ff^jSf "C% #®(- 
(12 4mmgX 2 9mmI^X 0. Smml^Bfii 

[0127] JKRJN'SffiKapSfUO 1 ? 3 '!!^ 2 0 mmfix 2 5 
mmS^<7)a5^fC 0. 5 mm^X 2 5 mm^^(7)^ y y 

^522«?RtC# 6 fi<DH 4 lC7j^-f t CO <t ftttttftffi^flMl 
^^il^fc^^2mm(7)ilM?L^tt/c 0 A^f^^ii^ 
iCH:^ 5mmt»^l8 5 %C»tfy y h&m 
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asm tmm<nmmzT y- k«w 9 1 l 

[0 12 8] tfftttlfS»^ft5tftt)tl]eC8 
fi* £1*1 811- 2 8 mm (fix 1 9 Ommf^ X 1 

[0129] «^t?i!ifi, utew 2 1 mm^y ymm 

=tj»<DT y — VMif^fry K ME A, 7y^=fAW 

o o n moi* y 3/ bH^omMmmmm^^--y^^ k> 

HSrH l 8 (c^-r 0 20 

ftaw*Rj|sf»» i (nfiimicte 3 6 f@(7)^M^i 1 3 

fl^Ji, — 9*S|&2 8mm(D^tttil^ 1 9 0mm, 

*R»**WrtSai4l(E»3 0 0ml "Cfcofc. 

[0131] J^SSlCiKj 3 0 0ml^l0%^;- 
/Mc*«***U MSiSOOmA-eaailtf: 

1 2. 1 V<7?a*-eft4«FlBSc3eLfe*JE35S» 30 
<b*bfco nW«p<7>tH***tt»l 5W/lT'ifel 
y sx^ — afcO<Ofl:a(Ji*/U^— S?S(4 6 OWh/1 
X&>otz. Q 

[0 13 2] wW*8»«ft«43e»JB<B, «6L 

[0 13 3] rcOct 5l-*ff«S»S*^>lo^«jE^ 
l:J;ot, ir^-U-^^^Lffl^-T^)^ <tft< 1 2 ViR 

«Bfl-« ± if tfciRlrt*»rt t r y- Kfc»*s*, #y 

^>^^7 y- K^ffl7r >t£H<Dffim*&mt Lfc 
[0134] *Hft#jT-tt, ^m®^£J£i&ft*:i* < <t 
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[0135] immm 5] &mxmttijjm<v* ^y- 

Jt) W fii/^f^ -) A^i^H lr 5 0 w t 
«pLfcttjSEt»*<h, 3 0 w t %/^7dd^7-^>x/P 

(^^Vl l 7) «»KSr/<>fyyt L> 
^/ryu^— /i/H^SK (tK : -f y^o^y — /u : y/u 

^d^V- /U/^£fi;ltT*2 0 : 4 0 : 4 0 <£>*l^ig 
[0136] # y — KB Kfc, K*fift:±tc 5 0 w t %co 

<ngrimmzMf&LtL 0 Z.<D#y— KJf£2 9 0<C, 1 

[0137] ±is<dt y— K*7LWK*5«tt/* y — K* 

7LKffit£r* ^ Wtt 1 6 mmgx 5 6 mmS $ ©t>f X 
fc^ifJLTy- K*5J:iM? y- K£ L7t 0 

[0138] i^50/i mO-^^ ^ 1171 

SSI^l 2 Ommfix 1 8 OmmfiSMtBL, 7/ 
— KJf^SM 5fift%<7)^7^ ^> 1 1 7 7^3- zi^tK 
(Fluka Chemika 0.5m 

1 iSS-frtS, l*^t^lkgW«l^Px.t8 0 , C 
-C3«p|B«6*+S 0 ^{-, ^y-Kl^®(C10lt% 
<Di-y 4 Jr> 1 1 7T/U = — (Fluka C 
h e m i k a ttK) y- K<Oli»It 2 5 

jfe^**L^r y- KJBfcSftSJ: ft l k 

g(7)M^0x.T8O°C, 3WIHft*i-5w4:«cJ:oT 

[0 13 9] «S3|Sf^Sif4^JK^ 2 8 mrniflx 1 2 8mm 
S$X24mmilJt g*?PJr*te^^DX Lfc^J? 2 

1 6 mmipMX 5 6 mmS$ X 0. 1 mmi 

i sm^ntz 0 

[0 14 0] MWM?fo%t^n<Dtp>\j>l 6mmit)SX 5 6m 
mg^^O. 5 mmijigX 1 6 mmg^(7)X y .y h 
£0. SmmFplPBlC^tfco JR^«<Oft*:flSfflSrfiPo 

2ffiwEgm*cfi, i4 (a) ^n«t««fK^iBM«e«:fli 
[0141] «»««iis»ffl«ii&^.««ctt % mm&i2 1 

tctb(D7 FiRM — k LX^ =-y^r^(D 

mmm* y*m<Dm£ so^ m^y v^^jg&jg 
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X 5 6mm|$^ y y h£0. 5 mmfflPB^^tt^io 
[0 14 2] SfcfC, «»«*HS«filtt, ^y^hw 

[0 14 3] r 9 LT^#^nfc#a5W^T / — K«#* 
#e>ttfc«»«»»«36«ttH l 9fc^-f <£ 

WlX±2 8mmiJiMx 1 2 8 mmg £ X 2 8mmi^£T\ ^ 
JR-SS 1 WIS l£$g«ffi«a s «;te 9 c m" <D 1 8 E^IJO 

[0144] ^JpM&gKiKj 55mlW10%^^y !\s 
6. 1 V©ffl*-C«4 5»IHft^L^mEE35S#PjtL 

fc. 

[0 14 5] r<75«»«MUi. ^tfeigfte, «K 
[0 14 6] wC7)J: 9 (C^^^^fgcT) 1 oco^M^ 

[0147] # y- b*mmm^7$ y^-h? 

[0 14 8] 

[0 14 9] «»«»*r^7y h*-At LTjjRfMtft 
[0 15 0] ^«B5Jc»*««:*i-S#*»«?aitt, £ 
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[0 15 1] RflcJjRWttfra^^/^^-eSWil! 

[0152] Mft&«o«ft<aXat^ft*ft£: 
[8ffi^«*4Rl] 

[mi] *»w^*R»*»<o«ffi«isia-cfcs„ 

[B2] 

[113] $I^«f4iiI^«(7)i®itfc5o 
[H4] *«W^ii«a»rffi«iSii|RjWS»ft^JtWfffi 

[HI 5] Hft^J 1 W^m*<7)^*Sl5p n p<7^^lll-Cfe 
20 S Q 

[16] **«i^«»«»««ag«^*ia-c*>So 

[0 8] Jt«ft«<o«*o«Ji«*«r^i-«rtH-C*)S 0 

[09] *mwhmnj±&ffim*-~v brnm^m^m 

[010] Jfc«R0iJ 1 0>«W***ift£*«/*M** V* 

[011] mmmicDmm/mmnmm&fccDmf&mx* 

30 &>S 0 

[012] nMmi<DMnmmmm.mm<Dftmmxtb 
[013] ^jg^ij 1 <Dmnmm^mmm<om^mx'h 

[014] lttt«2^J»»««»«3Sit<O^*0-Cfc 

So 

[0 15] 3t*«2Wj»»i|Rjtt»»<O»HHr-fc5 0 

[016] itjft«2oj)s»mftwss#a5so*«0r-fe 

So 

40 [017] S816«3(Z>*Sfl.aE«<oWBH-C*>5, 

[0 18] |lttM4^«Sfl'«tt««3SB<o^«0-e«> 

So 

[0 19] lltt9J5(D«Bfl.«A9S«sgB^ftiar'«> 
[«#tf>ttW] 

1-SW£££> 2 -J»J|6WftSS#», 3-ft£»?U 4- 

-ME A («SKBI/«S»'frflO , 
50 K ll-t£ti, 12-^y-^«, 13-* 



25 

mm, i5-iiS5c?u i6-w^ i7»-»ft^< 

>b\ 18-«»JM*i, 1 9 -a*?LSS#7L, 20- 
fftKMT 2 2 2-7;-KI, 23-* 

V-KS, 5 0-a»»*«, 5 1»-ilftt», 5 2-iM 
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8 9-!im 92-7>ft-, 93-KJ:tftt, 94 
*S5. 1 0 5-"ir/u^yu^- 0 



[IU1] 



[02] 



[03] 



2 * 




[06 ] 
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[iio] [mi 3] 



mi 0 H13 
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[titBB] ¥jSl 4^3^ 1 8 0 (2 0 0 2. 3. 1 

8) 

[*gM*jEl 1 

IttjEWftlSS*] 0 0 5 7 

[0 0 5 7] [JfcRtfJ 1] H7f4, te*^*3t*C|6-3 

t«Wffiaria7 (a) \c % ffe*^ffirt«ali:«Wffi*H 
7 (b) ic^U ®fe»)f «j££:IS8l^ t/u^yu^- 
ff>*J5jc£:EI9{c, Hjfgflii l 8<B frg?UT-2»l«JgU MS 

(a) -t IT, ««Jg(7)^««ii:«S**«SSi:^Sg 
^^^■ri^S^it^ia 1 0 (b) iCTjk-to 

[MjE*ttfe*B£] 0 0 5 9 

[0 0 5 9] (2)7 (b) tt^l/-^BI»fifiB8 

-f^'Jjfttt^ 1 mmffiX 1 . 4 mm^£ X 1 6 mmS£<7;> 
1 mmlBB-Cftf L^i V 5 4 LTt/^ 
8 i <p« S £ Xf CIMUM »»* £R it fc 0 
[3MMHIE3] 

[»iE»«iia*] 0 0 6 8 

[0 0 6 8] cn^o&Pp p p^:H8(c^^-J: 9(cir^u— 
^81, »ii|±ffl5, 7 9 2, ^f^^7 

MO, ME A 9, tefficil 1 1 , ^^—9 2. ir/^u 
-^8 lW«flPS:mffi^l 4»«^±JfT, ^5 kg/ 
c m 2 T'/ l/^M Lilll 9 4 i: L/c 0 f£«Sffift!l 
94^ H9tc^i-«jft<D*ffi«r3i^^*»J!l (7 1/ 
y^; Ki/ ■ ^tt«) -CJlft»fbLfcSUS 3 l 

> ; D u P o n t tfcB) <£>*£tttt'< V K 1 7 T*0 1 0 
(a) K^J;5f-*Sfctti*Tll^Lfco 
[#**#IE4] 

i»iE*f«»a*] mm* 

[J*jE»«JI@£] 0 0 6 9 

[0069] i tt . ^a m?fosi^ffi 103^ 

o/ctKL/ t°U>®i(7)^^3 3 mmf^ £ X 8 5mm^r 
$ X 6 5 mmiJiICO-^-f XTMWBJj: £ 2 m m (D GQ £ fNK 



[«K»jE5] 

[«uE*t*JSB£] 0 10 4 

[0104] zcnmmn2ow^{zT s—mu 

W5 t U $ &K*<&rt»*ffi|**aMa8 5%a»-ft 
««P8l 8£Rtt*: 0 *83|s|.*»l(DJiTffil«»^f4, H 

4 (a) tC7^L^i«jgCOrtg2mm^>iite7Ll 5 £: 8 <H 

[4M**TE6] 
[ffiiE*f«»«*] KM* 
[*tIE*rftJlg£] 3f#a>ffcW 

1 2 3-»fcML 4- 

-<i/*-=i**#, 5 -RflclBWKiJfa-, 6-«S»« 
ft*^-, 7-*y-KitS, 8-«S»«ftHStE, 9 
-MEA (««»K/««»frflO > lO-tfxfry 
K 11 12-^y-/U**lt, 13-| 

Sft, 15-»iiftC7L 16-tH^^T-, 1 7 
>K\ 18-»)ftftffl, 1 9---»»flJg#*L 2 0- 
<ftM. 2 1-llSfI, 2 2-7/-K1, 2 3-^J 
y-KB, 5 5 1-iiftC*. 5 2-ii 

5 8 1 ..-ir^U— 82-7^7 

ffRSB, 8 5-iirM95> 8 6 KH7L 
95, 8 7---^^7^yu Kaii&^tt, 8 8 -StS^lfB. 
8 9-^3, 9 2-7>ft-, 9 3— »±ffW, 9 4 
-aim 1 0 3 1 0 5— tr/U* 

[«MIjE7] 

[ffilEttft]XB«] Eli 
[ tiffins] ^3? 

[Hi] 
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(a) 



(b) 



[EMMIES] 

[*$IEF*!^] 
[12] 

SI 2 
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